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(54) Abstract Title 

Map display terminal 

(57) A map display terminal 10, obtains a current position on the basis of a satellite navigation system, and 
comprises means for displaying a large-scale map depicting a wide area, the map being centred at the current 
position. Second means are provided for expanding the displayed map step-wise to show increasingly greater 
detail. The large-scale map data may be stored within the terminal, possibly within a ROM (2, Figure 1), while 
the device may download the more detailed map data from a remote server 15 via portable telephone network 
12. The display may be made more detailed in a step-wise manner, with each decrease in scale to the most 
detailed level being performed as a function of the amount of data downloaded from the remote server 
{Figure2). The display may be part of a portable communication terminal 10. 
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1 2354128 

MAP DISPLAY TERMINAL AND DISPLAY METHOD 

The present invention relates to a map display terminal 

and a map display method. A particular map display terminal and method 

to be described below, by way of example in illustration of the invention, is 

concerned with a map corresponding to a current position on the basis of 

5 current position information. 

In recent years, apparatus for displaying a current position utilizing 

a Global Positioning System (GPS) technology has been widely used, 

primarily for vehicular navigation systems. In such apparatus, map data to 

be displayed is stored in a storage medium, such as a CD-ROM, or the 

1 0 like, so as to enable a corresponding map to be displayed on the basis of 
current position information obtained by a GPS. 

In addition to its application to vehicular navigation systems, a 
handy type map display terminal has been put into use. Since these 
apparatus are required to be portable, they are compact and it is 

1 5 impossible to store in them all of the map data, the amount of which is 

huge. Therefore, these apparatus are designed to download the necessary 
map data by means of a communication means. 

An advantage of a system in which map data are on a map server 
in a network and are downloaded as required is that the latest map data 

20 can always be provided, and a user may always obtain the latest map 
data. It is also possible to distribute real-time information, such as traffic 
information or the like by embedding it in the map data. 

In the case of a handy type map display terminal as mentioned 
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above, in which the map data is downloaded, the portability of such a type 
of nnap display terminal makes it necessary for the display area to be 
narrow, which causes difficulty in displaying information relating to a 

I 

f 

j destination and facilities, such as a railway station, an intersection and so 

I 5 forth, which are landmarks, in one picture frame. Therefore, when a map is 

displayed taking the destination (current position) at the centre of a display, 
difficulty is encountered, in depicting the relationship to the periphery of the 
map. 

On the other hand, in the case of a handy type map display 
1 0 terminal, as mentioned above, the user may not be able to check the 

progress of the downloading until the completion of the downloading of the 
map data. 

Features of an^angements to be described below, by way of 
example In illustration of the present Invention, are that the detection of the 

1 5 relationship between the destination (current position) and the peripheral 
condition is made easier, even when a detailed map is to be displayed on 
the nan-ow display area, and that the progress of the downloading of the 
detailed map information can be checked. 

A particular map display terminal for displaying a current position 

20 on a map by deriving a current position on the basis of positional 

information from a satellite, to be described below by way of example in 
illustration of the invention, includes first means for displaying a wide area 
map having a smaller reduced scale than a detailed map and centred at 
the cun^ent position, upon displaying the detailed map centred at the 

25 current position. 
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In a preferred arrangement, a map display terminal further 
includes second means for displaying the initially displayed wide area map 
with expansion in a step-by-step manner until the detailed map is 
displayed. The second means may include means for downloading 
5 detailed map infomriation from a seiver storing the detailed map 
information. 

The map display terminal may be a portable communication 
terminal. In such a case, communication between the portable 
communication terminal and the server may be via a portable telephone 
1 0 network. In an alternative, the communication between the portable 
communication terminal and the server is via a packet network. 

The second means may expand the display of the viride area map 
in a step-by-step manner, depending upon the progress of the down- 
loading of the detailed map infonnation. The second means may Include 
1 5 means for calculating an expansion ratio at each display stage on the basis 
of a ratio of reduced scales of the wide area map and the detailed map, the 
number of display stages, and the progress of the downloading. 

A particular method for displaying a map of a current position by 
deriving the cun-ent position on the basis of positional information from a 
20 satellite, to be described below by way of example in Illustration of the 
Invention, Includes a firet step of displaying a wide area map having a 
smaller reduced scale than a detailed map and centred at the current 
position upon displaying the detailed map centred at the current position. 
A preferred method further includes a second step of displaying 
25 the initially displayed wide area map with expansion in a step-by-step 
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manner until the detailed map is displayed. The second step may include 
downloading detailed map information from a server In which the detailed 
map information is stored. In such a case, communication between the 
portable communication terminal and the server is performed through a 
5 portable telephone network. In the alternative, the communication between 
the portable communication terminal and the server may be via a packet 
network. The second step may expand the display of the wide area map in 
a step-by-step manner, depending upon the progress of the downloading 
of the detailed map information. The second step may include a step for 

1 0 calculating an expansion ratio at each display stage on the basis of a ratio 
of reduced scales of the wide area map and the detailed map, the number 
of display stages, and the progress of the downloading. 

A storage medium storing a map display control program for 
displaying a map of a current position by deriving the current position on 

1 5 the basis of positional information from a satellite will also be described 
below, by way of example in Illustration of the Invention, the control 
program including a first step of displaying a wide area map having a 
smaller reduced scale than a detailed map and centred at the current 
position upon displaying the detailed map centred at the current position. 

20 The storage medium may further have a control program which 

provides a second step of displaying the initially displayed wide area map 
with expansion i'ii a step-by-step manner until the detailed map is 
displayed. 

Namely, a map display method to be described below, by way of 
25 example in Illustration of the present invention, displays a wide area map 
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centred at a particular position, such as a destination, a current position or 
so forth, with expansion in a step-by-step manner, depending upon the 
progress of the downloading of the detailed map information from the map 
server. 

5 More particularly, in a map display method to be described below, 

by way of example in illustration of the present invention, when a detailed 
map (reduced scale: large) Is centred at the particular position, e.g. the 
destination or current position detected by the GPS in response to the 
demand of the user, a demand for the detailed map data is made to the 
1 0 map server, and at the same time, the wide area map (reduced scale: 
small), which is first stored in the terminal, is displayed. 

Subsequently, the wide area map is displayed with expansion in a 
step-by-step manner, depending upon the progress of downloading of the 
detailed map data. After the completion of the downloading, the detailed 
15 map is displayed. 

By this means, even when the detailed map is displayed on a 
nan^ow display area, a relationship between the particular position, e.g. 
destination or cun^ent position and the peripheral condition, can easily be 
seen. Also, the progress of the downloading of the detailed map can easily 
20 also be seen. 

Arrangements illustrative of the Invention will now be described, by 
way of example, with reference to the accompanying drawings, In which :- 
Rg. 1 . is a block schematic circuit diagram, 
Fig. 2 is an illustration of a succession of map displays, 
25 Fig. 3 is an illustration of a wide area map data to be stored in a 
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ROM shown in Fig. 1, 

Fig, 4 is a blocl< schematic diagram showing a map display 

system, 

Fig. 5 is a flowchart illustrating a part of a map disf^ay process, 
Rg. 6 is a flowchart Illustrating a part of a map display process, 

and 

Fig. 7 is a block schematic diagram showing another map display 

system. 

Referring to Fig. 1, there is shown a map display terminal having a 
central processing unit (CPU) 1, a read-only-memory (ROM) 2, a random- 
access memory (RAM) 3, a communication block 4, a display block 5 and 
a GPS block 6. CPU 1 provides control of the overall system including the 
control of the communication block 4, the display block 5 and the GSP 
block 6 according to programs stored in the ROM 2. The ROM 2 stores 
the programs for operating the system and a wide area map data 
(reduced scale: small). RAM 3 is used as a work area. 

The communtoation block 4 has a modem 41 and a portable radio 
telephone portion 42 providing means for establishing connection with an 
jntemet using a portable telephone network. The display block 5 has an 
LCD controller (Liquid Crystal Display Controller) 51 and an LCD 52. The 
LCD controller 51 carries out data displays, such as a map display or the 
like, on the LCD 52 under a command from the CPU 1 . 

The GPS block 6 has a GPS decoder 61 and a GPS radio 
communication portion 62 for receiving a radio wave broadcast from a 
GPS satellite (not shown) and notifying the cun-ent position, by means of a 
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latitude and longitude information, to the CPU 1. 

Fig. 2 is an illustration showing the order of a map display in a map 
display terminal. In Fig. 2, upon displaying a detailed map (reduced scale: 
large) around a destination (current position measured by GPS) according 
5 to the demand of the user, the CPU 1 makes a detailed map data demand 
to a map server from a communication block 4. At the same time, the wide 
area map (reduced scale: small), which is initially provided in the ROM 2. is 
displayed by the display block 5. 

Subsequently, the CPU 1 expands the display of the wide area 
1 0 map in a step-by-step manner according to the progress of the 

downloading of the detailed map data. Namely, the CPU 1 provides an 
expanded display of the wide area level 1 map when 33% of the down- 
loading is completed, for example, an expanded display of the wide area 
level 2 map when 66% of the downloading is completed, and a detailed 
1 5 map display when 1 00% of downloading is completed. 

Fig. 3 is an illustration showing the wide area map data which has 
been stored in the ROM 2 of Fig. 1. Fig. 3 shows that, with latitude and 
longitude data applied, the wide area map data stored in ROM 2, provides 
a bitmap format adapting to the size of the display area of the LCD and 
20 centred at the tocation identified by the latitude and the longitude data. 
The map display terminal can alternatively display the map at an arbitrary 
reduced scale. 

Referring to Fig. 4, there is shown a map display system having a 
GPS map display terminal 10 with a communication function, a base 
25 station 1 1 , a portable telephone network 1 2, an internet sen/ice provider 
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(ISP) an access point 1 3. an internet 1 4 and a detailed map server 1 5. 

The GPS map display terminal 10 with the communication function 
is able to access the Internet 14 by establishing a connection with the ISP 
access point 1 3 through the base station 1 1 and the portable telephone 
5 network 12. The GPS map display terminal 1 0 with the communication 
function has the same constmction as the map display temiinal shown in 
Fig. 1. 

It should be noted that the base station 1 1, the portable telephone 
network 12, the ISP access point 13 and the internet 14 are each of a 
1 0 previously proposed structure, and no detailed description of them will be 
made. 

The detailed map server 1 5 is a typical web server connected to 
the internet 14 and is able to transfer the detailed map data or the like in 
accordance with the HTTP (Hyper Text Transfer Protocol). 

1 5 The detailed map server 1 5 holds more detailed map data than the 

wide area map stored in ROM 2 In the GPS map display terminal 10 
having a communication function. The map fonnat of the detailed map is 
equivalent to that of the wide area map stored in the ROM 2. The detailed 
map server 1 5 is responsive to a demand for the detailed map from the 

20 GPS map display terminal 10 having the communication function by 

designating the latitude and the longitude of the arbitrary location, in order 
to provide a detailed map data centred at the location identified by the 
latitude and longitude value provided to the GPS map display terminal 10 
having the communication function. 

25 In general, a detailed map is necessary in a city and a not so 
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detailed map is required for example in a mountainous area, or other out- 
of-city area. Even In the system being described, the reduced scale of the 
detailed map provided by the detailed map server 15 is different for 
different areas. Namely, a ratio between the reduced scale of the wide 
area map stored in the ROM 2 and the reduced scale of the detailed map 
provided by the detailed map server 15 is also different for different areas. 

The detailed map server 15 is responsive to the designation of the 
latitude and longitude from the GPS map display terminal 10 having the 
communication function, and a demand for the reduced scale ratio, to 
provide the ratio of a reduced scale (magnification) between the detailed 
map data centred at the location identified by the latitude and longitude 
value and the wide area map data, to the GPS map display terminal 1 0 
having the communication function. 

Figs. 5 and 6 are flowcharts showing the method of operation of 
the map display process carried out in a particular map display system. 
The map display process will be described with reference to Figs. 1 to 6. 
The operations necessary for displaying the detailed map centred at the 
current position on the basis of the GPS position information will be 
discussed. The process illustrated by Figs. 5 and 6 can be realized by 
executing the program stored in the ROM 2 by the CPU 1 . 

At first the CPU 1 of the GPS map display tenninal 1 0 having the 
communication function provides a wide area map display centred at the 
current position on the basis of the GPS position infomiation (latitude, 
longitude) (step 51 of Fig. 5). Here, the wide area map data stored in the 
ROM 2 is displayed as it is without expansion (magnification of 1 ). 
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The CPU 1 sets the number of any division (number of steps upon 
performing an expanded display) to a parameter Y (step S2 of Fig. 5). In 
the case of the example of the map display shown in Fig. 2, the wide area 
map is displayed with progressive step-by-step expansion, at a time at 
which the progress of the downloading is 33% and at a time at which the 
progress of downloading is 66%, and at a time at which the progress of 
downloading is 100%. 

In order to carry out the three steps of an expanding the display 
from the initial wide area map display, the number of divisions in this case 
is three. For example, in a case in which the number of divisions Is four, 
the map display will be updated at the time at which the progress of 
downloading reaches 25%, 50%75% and 100%. The number of divisions 
may be set by the user. 

The CPU 1 requires a magnification X of the reduced scale of the 
corresponding detailed map data with respect to the wide area data on the 
basis of the latitude and longitude data given to the detailed map server 1 5 
(step S3 of Fig. 5), and sets a magnification value obtained from the 
detailed map sen/er 15 to a parameter X (step S4 of Rg. 5). In this 
an-angement, the magnification means the ratio between the reduced 
scales of the wide area map and the detailed map. For instance, when the 
reduced scale of the wide area map is 1/50000 and the reduced scale of 
the detailed map is 1/25000, the magnification X is tvira (2). 

After receiving the magnification value, the CPU demands the 
detailed map data con'esponding to the latitude and longitude data with 
respect to the detailed map server 15 (step 55 of Rg. 5) and then enters 
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into the expanded display operation for expanding the wide area map 
according to the progress of the downloading until the downloading has 
been completed. 

Upon carrying out the expanded display operation, the CPU 1 at 
5 first sets a counter parameter 1 to 0 (step S6 of Fig. 5). Next, the counter 
parameter I is Incremented by 1 (I = i + 1) (step S7 of Rg. 6). 

In this situation, the system enters into the downloading progress 
waiting state for the detailed map data (step S8 of Fig. 6). For example, in 
the case in which the number of cfivisions is three, the judgment of the 
1 0 chart branch is "YES" as the downloading progresses to the stages of 
progress of 33%, 66% and 100%. HTTP is used for the downloading. In 
this method, since the size of the file initially transferred is known, the 
progress can easily be calculated by comparing the transfen-ed file size 
and the actually downloaded data amount. 
15 If the result of the judgment of the condition is "YES", the CPU 1 

makes a judgment upon whether the progress of the downloading is 100% 
or not (step 89 of Rg. 6). If the result of judgment at step S9 is "NO", the 
wide area map Is displayed with expansion at a magnification derived by: 

X*i/Y 

20 (step SI 0 of Fig. 6). For example, when the number of the divisions is 
three and a ratio of the reduced scale of the detailed map versus the 
contraction scale of the wide area map is four, the wide area map is 
expanded to 1 .3 times when the downloading progress is 33%. and to 2.6 
times when the progress of the downloading reaches 66%. 

25 The CPU 1 repeats the procedure from step 87 to step 81 0 until 
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the downloading progress becomes 1 00%. Once, downloading is 
completed, the detailed map is displayed (step S1 1 of Rg. 6). Then, the 
process ends. 

As set forth above, by initially displaying the wide area map 
(reduced scale: small) stored in the ROM 2, even when the detailed map is 
displayed in a narrow display area, the relationship between the 
destination (cun-ent position) and the peripheral condition can easily be 
perceived. 

On the other hand, by displaying the initially displayed wide area 
map with progressive expansion in a step-by step manner, depending 
upon the downloading progress of the detailed map data, the progress of 
the downloading of the detailed map data can be easily appreciated. 

Refening to Fig. 7, there Is shovim a map display system including 
a GPS map display temiinal 10 having the communication function, a base 
station 1 1 . a packet network 16, a gateway 1 7 of the packet network 16, 
the internet 14 and a detailed map server 15. 

In a previously described map display, the Internet 14 is accessed 
by establishing a connection with the ISP access point 13 by means of a 
circuit connection. A packet switching sen/ice utilizing a radio 
infrastructure for the portable telephone may, on the hand, be used to 
establish a connection with the internet 14. 

In the arrangement of Fig. 7 a connection is established between 
the packet network 16 and the internet 14 through the packet network gate 
way 1 7. In the arrangement shown only the means for ao^esslng the 
internet 14 is modified, and it will be appreciated that the other parts of the 
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system are similar to those of the previously described arrangement. 

On the other hand, while, in the former an-angement of the map 
display system, the wide area map data is stored in the ROM 2 in the GPS 
map display terminal 10 having the communication function, it is possible 
5 to arrange the system in such a way that the wide area map perse is 
downloaded from the detailed map data. In such a case, since map data Is 
not provided in the terminal, further downsizing of the temninal is permitted. 
However, since the wide area map has to be downloaded initially, it 
inherently takes a longer period for initially displaying the wide area map. 

1 0 Furthermore, while a map display system which employs the bit 

map format as the data format of the map has been described, a vector 
system may be employed. The vector system is a data format storing 
information regarding road, ground profiles, and so forth as aggregates of 
lines on the basis of coordinate data. A map display method of the present 

15 Invention may provide an expanded display of a map, and it is not limrted 
to the use of any particular map data format. 

As described above, the map display terminal may be such that, 
when the current position is displayed on the map, by deriving the current 
position on the basis of the positional information from a satellite, upon 

20 displaying the detailed map centred on the current position, a relationship 
between the destination (current position) and the peripheral condition can 
easily be seen, even when the detailed map is to be displayed in a narrow 
display area by displaying the wide area map centred on the current 
position. 
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displayed wide area map carried out in a step-by-step manner until the 
detailed map is displayed, the progress of the downloading of the detailed 
map can be seen easily. 

Although particular arrangements have been described, by way of 
5 example in illustration of the Invention, it will be understood that variations 
and modifications thereof, as well as other arrangements, may be 
conceived within the scope of the appended claims. 

It will be appreciated, for example, that communication may be via 
other known systems than radio telephone connections or packet switching 
10 networks. 
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CLAIMS 

1 . A map display terminal for use in displaying a current position on a 
map. the current position being derived on the basis of positional 
Information obtained from a satellite. Including first means for causing a 
wide area map, which is centred at the current position and which has a 
smaller or reduced scale than a detailed map, to be displayed, the detailed 
map being centred at the current position. 

2. A map display terminal as claimed in claim 1 . including second means 
for causing the initially displayed wide area map to be expanded in a step- 
by-step manner until the detailed map is displayed. 

3. A map display terminal as claimed In claim 2. wherein the second 
means Includes means for downloading detailed map information from a 
server storing the detailed map Information. 

4. A map display terminal as claimed in claim 3, which is included in a 
portable communication temilnal. 

5. A map display terminal as claimed in claim 4, wherein communication 
between the portable communication terminal and the server Is cam'ed out 
via a network for portable telephones. 
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6. A map display terminal as claimed in claim 4, wherein communication 
between the portable communication terminal and the server \s carried out 
via a packet network. 

7. A map display terminal as claimed in claim 3, wherein the second 
means expands the display of the wide area map in a step-by-step manner 
depending upon the progress made in the downloading of the detailed map 
information. 

8. A map display terminal as claimed in claim 4, wherein the second 
means includes means for calculating an expansion ratio at each display 
stage on the basis of the ratio between the scales of the wide area map 
and the detailed map, the number of display stages, and the progress of 
the downloading. 

9. A method of displaying a map of a current position in which the current 
position is derived on the basis of positional information obtained from a 
satellite. Including a first step of displaying a wide area map which is 
centred at the current position and which has a smaller or reduced scale 
than a detailed map, the detailed map being centred at the current 
position. 

1 0. A method as claimed in claim 9, including a second step of displaying 
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the initially displayed wide area map expanded in a step-by-step manner 
until the detailed map is displayed. 

11. A method as claimed in claim 10, wherein the second step includes 
5 downloading detailed map information from a server in which the detailed 

map infonmation is stored. 

1 2. A method as claimed in claim 1 1 , wherein the display is in a portable 
communication terminal and communication between the portable 

1 0 communication terminal and the server is carried out via a network for 
portable telephones. 

13. A method as claimed in claim 1 1 , wherein communication between 
the portable communication terminal and the server is carried out via a 

15 packet networie 

14. A method as claimed in claim 1 1 , in which in the second step the 
display of the wide area map is expanded in a step-by-step manner, 
depending upon the progress in the downloading of the detailed map 

20 information. 

15. A method as claimed in claim 14, wherein the second step includes 
calculating an expansion ratio at each display stage on the basis of a ratio 
of reduced scales between the wide area map and the detailed map, the 
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i number of display stages, and the progress of the downloading. 

16. A storage medium storing a map display control program 

for displaying a map of a current position by deriving the current position 
on the basis of positional information obtained from a satellite, the control 
program providing a first step of displaying a wide area map having a 
smaller or reduced scale than a detailed map and centred at the cun^ent 
position the detailed map being centered at the current position. 

17. A storage medium as claimed in claim 1 6, which Includes a control 
program providing a second step of displaying the initially displayed wide 
area map which is expanded in a step-by-step manner until the detailed 
map is displayed. 

1 8. A map display terminal as claimed in claim 1 substantially as 
described herein with reference to Figs. 1, Fig. 4 or Rg. 7 of the 
accompanying drawings. 

1 9. A method as claimed in claim 9 substantially as described herein with 
reference to Figs. 2, Fig. 3. Fig. 5 or Fig. 6 of the accompanying drawings. 

20. A storage medium as claimed in claim 1 6 carrying a program sub- 
stantially as described herein with reference to Figs. 5 or Fig. 6 of the 
accompanying drawings. 
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